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this report is cone of.a series of papers on coal mining method's and 
-costs which are being prepared through the sponsorship of the U. S. Bureau of: 
Mines for the purpose of tringing to the industry a knowledge of mathods as 
they are used at the preseut.tiss, and data. on certain features which govern | 
costs,. safety, and conservation. . : 


_ > The methods employed are unfluenced by local conditions with oe to 
-the character and dip of the coal, the nature of the roof and the thickness of 
the neg ere ae and tre means employed for roof support and its control. 


Mining coste, are bovec ned. by the relative efficiency in evply ing the 
methods employed underground as well as by the selection of the method best 
adaptable to the physical conditions encountered. 


This paper presents..a detailed “escription cf the methods used and the 
results obtained sn the operation of a zine in the Thick Freeport coal bed in 
western Pennsylvania. classed as a captive mine; the product of this minte is 
consumed by the pareat company which is engaged in furnishing electric ‘power, 
commonly known as a. anblie service utility. | 


” ACKNOWLEY GMENI 5) 


mavcnst the ate of. the general cilia and the seanesaeton 
of the operating staif of the mine in question, the details given herein have 
been made possible. This paper is printed with the approval of the executive 
official, who has checked the accuracy of the methods and data given. 


1 - The Bureau of Mines will welcome reprinting of this article, but ‘requests 
that the following fcotnote acknowledgment be made: "Printed by permission 
of the Director, U. S. Bureau.of Mines. (Not subject to copyright. )" 
2 - Senior mining engineer, U. S. Bureau of Mines. 
3- Associate mining engineer, U. S. Bureau of Mines. 
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‘This miners “openc’® ined 92078 *syace, nvhich ‘date 3, 533, 000 tons. of. coal 
have beer. producec. up sto and ¢ including: 1928." ; “The: Thick Freeport : coal “ine the : 
district in which: this. imine-ts."Located has: pedis, developed: byt ‘other’mines ont. 
provertiss adjoiniie: on of theexrjiest! Of; whitch: wis" “opened An J90L ». hers 
fere,the Gua. cetanticchisader "of tHb Cal x “ad Been. established prioz‘to-the 
devel-mans of the ahins uacay’ Gis gagsion. a. + 


wa ie . a AIDS = 1o¥O GRAPHY, 


-Shezpotxs: Aoft esiceais OUUTY @|re embraced 20 the. ‘aashington,’. Monongahe- 
la, Conemaugh, and Allegheny groups of the: Carboniferous® Age. ”. The. "allegheny, 
of which the Thick Freeport coal bed is the top member, “is. the lowest of these 
groups and has a limited outcrop on the Allegheny River north ‘of Pittsburgh. 
The measures.are composed cf massive sandstones, shale, thin limestones, and 
several dads of coal and clay. Since these meastres aro below the Thick Free- 
port conl, they are of no special importance in relation to development of this 
coal. The Conemwugr group above the coal consists of grey, red, and greenish 
shales, sandstones, limestones, and 2 number of coal beds, some of which are 
workable in reener districts. 


The Semaaiste member o1 tnis ¢roup over the ae is the Mahoning sand- 
stone which is coarse grained and hard, ranging up to 40 feet thick; the break- 
ing of tuis member is one of the problems in tre withdrawal. of pillars... aA 
generalized section of the measures above the coal is shown in Figure 1... This, 
however, does not include all the measures, which have a total thickness. of 750 
feet and which include a part of the Monongahela group, extending £9 to 86 feet 
above the Pittsburgi-coal ee 


, Between‘ the: Mahoning sandstoxe ana tne coal isa series’c* shale, bone, 
and carbonaceous shale forming the immediate roof, and it is tiis/material that 
requires: timber support in the advance mining work." At intervals,’ but without 
any regularity, : ‘this immediate ‘roof material isappears, ant the sandstone. ‘Ag 
found ‘resting on, the coal; in places the. ‘sandstone replaces a ‘pary of the: coal 
bed,.2which’ adds ° ‘tothe. expense. of. £ development. "erd. MEQTR “he, GOAL 49. $09. thin. 
for economic’ ining, ‘the: ‘Leaving < or areas of. thin coal, dics to the. heregheucnoed of 
bringing-on roof subsidence in the pillar, morke:. Sphe. replacement 27 the ceal. ty — 
the sandstone, forming what is known as "want" aroas. is a notes) 2 characteristic 
in mines developed in the Thick Freeport coal. : 


A detailed section of the coal, immediate roof, and floor is shown an 
Figure 2. Figure 3 shows a washout. 


“Faults, dip.- There are no true displacement faults in the coal, and the 
dip averages 1 per cent, with occasional pitches of.6 per cent for short dis- 
tances sis @ return ,vo the original rua 


Floor.- The immediate floor under the ‘Goal bed is a fire clay which 
ranges from 4 to 10 feet in thickness and which heaves very “slightly along the 
line of pillar extractions in the Bort work no heaving action has taken effect. 
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FIGURE 1. - LOG OF BOREHOLE AND SECTION OF THE COAL PED FIGURE 4. - TYPICAL CROSS 


AS RECORDED FROM THE LOG TUNNELS AND THE ROOF 


UNDER THE RIVER 
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FIGURE 2. - AVERAGE SECTION F " " 
OF THE COAL BED AND FIGURE 3.-A wero OF THE UPPER BENCH OF THE COAL, LOCALLY TERMED A "WANT 


IMMEDIATE ROOF 
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Watet.— Very. little water is encountered in the solid or pillar es 
ings, and such.as is present hag an alkali reaction. The greater quantity of | 
water, amounting to 350 gallons per mimite, comes from the vicinity of the shaft 
and from a gravel. bed overly ing the’ entries near the shaft. 


| In mines in the same coal bed within a eaaae of 5 miles, previously -.- 
developed, there has not been any indication of gas pressure within the coal or 
adjacent strata, although in unventilated parts gas has accumlated; therefore, 
the ventilation of this mine présented no unusual problem, except, to. pEOwsae 
empte capacity and means for conducting the air under: ‘low presen: 


The coal bed.- The coal bed, which averages 7 feet in thickness, has 
three distinguishing benches ~ the lower, which is persistent and averages 4 
feet, the bony which lies near the middle and is persistent, and the upper 
bench which is about 2 feet 2 inches but varies in thickness; where the thick- 
ness of the bed becomes less than normal it ‘is always at the expense of the 
upper bench. In the "want! areas it is the upper bench that is lacking in its 
full or partial development. The character and quality of the coal is such that 
it may be used for by~product coking, steam, and for domestic and gas-making 
purposese However, the entire product of the mine is used for steam generation. 
-An average proximate analysis of the upper and lower benches is as follows: 
Moisture, 2.4; volatile matter,’ 34.53 fixed carbon, 55.0; ash, 8.1. 


The coal has an inch shale band beat 5 “nches from the bottom and a bed 
of bony 8 to’ 10 inches “thick, abgut4..feeb, from. the bottom. Above the beny the 
coal averages about 2 feet 2 inches.” “Immédiately~above. ‘this is atamnel shale 
about 3 feet thick which forms the immediate roof. The bony néar the middle of 
the bed is relatively high in eombustible material and gives about 10,000 B.t.u., 
but it is discarded, although when pulverized and mixed with coal in similar 


form it would prove to be a source of power. 
SHAFTS: AND TUNNELS 


Shafts.- Access to the mine is ty means of a Peree shaft 162 feet 
deep and by an air shaft and double deck slope which are 3,300 feet from the 
hoist shaft. The shaft has two compartments and is oval in cross section, 16 
feet by 20 feet. The sandstone over the coal is overlain with glacial drift 
and sand; in sinking the shaft the Moran type of air lock was employed under 25 
pounds' pressure down to the sandstone, but from this point the regular open 
cut method was employed to reach the coal which has an elevation of €42 feet A.T. 


The slope is dipping 33-1/3 per cent, and the lower compartment is 12 
feet wide by 12 feet high, 542 feet long; it is used as an intake airway and is 
provided with a track for the transport of materials. The upper compartment is 
12 feet wide and 7 feet high and is used as a manway; it is equipped with a 
contimous concrete stairway and in it are placed the electric power. lines well 
protected. This upper. compartment connects at its bottom with the manway entry. 
The air shaft is approximately 300 feet south from the slope, 15 feet in 
diameter, 164 feet deep, and is concrete lined. The main hoisting shaft has one 
compartment in which tandem skips operate in balance; this shaft has also a 
second compartment equipped with a cen concrete stairway and having space 
for pipes at either side. 
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Tunnel construttions—- The coal acreage’ under asyevonmsat is on the 
opposite side of a river from the hoisting shaft and preparation plant and lies 
80 feet below the bottom of the river; to connect the mine with the ‘hoisting 
shaft two parallel tunnels were driven in the coal under the river. The over- 
lying sandstone ig 28 feet thick and forms the main roof over the tunnels, as 
shown in Figures 4 and 5. These tunnels are 10-1/2 feet wide by. 7 feet high 
and 1,400 feet long betwean shore lines of: ‘the river. Such water as was inter- 
cepted was controlled by sroutin;: and come of the crevices required from 400 
to 600 bags of cement before the water was shut off; 15 to 20 Holes in the roof 
were required .in some instances and an air oressure of 80 to 160 pounds was 
used. Sets of 10 by 10 inch square timber were installed bag parts of the 
tunnels, the poe ae most places ‘being Bet Sap ur De rer nee ae 


The Holst. i ‘balanced, tandem sic hoist is in ae in the sc kelius 
shaft. The headframe is of steel construction and the winding drum is operated 
by an electric motor. Each of the skips have two compartments, one above the 
other, and are Loeded | from single car capacity bins located below gee two car 
rotary dump at the foot. of the shaft) OS Alb strated in Figure é. | 


sa The product’ ry. the mine when ‘delivered to tne top of the arate - taken 
over by the’ parent’ company, and after being p passed through a crushing plant ir 
. - taken to, the. a of. consumption nearby. 


“MATOS 07 wav Fh 8 rae THIN 


ne (a) ‘The gonere? plan of devclopment aac ‘veen the regular entry room= 
and~pillar method laid out in panels, Figure 7... From the foot of the slope 


7 and air shaft sever, narallel entries ll. feet wide «and on 50-foot centers were | 


driven in the coal... 3 Four of these are used as air courses, two as haulages, 
and one as a manway. From these entries at intervals of 1,800 feet four face 
entries, 11 fest wide and‘on 50-foot centers, have been turned at right angles. 
‘Barrier pillars 200 feet wide have been left cn either side of all main and 
face entries. rom. the face entries pairs of butt entries have been turned at 
intervals of 500 feet. These butt entries are driven to their limit, after 


/ which rooms 15 to 18 fect wide are driven from one entry on 90foot centers. 


., Figure 8 shows the plan of the development of five butt entries with the 


periodic break lines indicated extending across as many as five ‘pairs of butt 


- entries, and is an exhibition of successful panei pre neeyine method of mining. 


When the rooms have advanced beyond the decond crosscut a bisecting 
room is started in this crosscut which then places the rooms on 45-foot centers. 
The advancement of the rooms is so timed that the face of each lags behind the 
adjacent room by 52 feet; when the room has advanced its full distance, plus 
the distance through the chain pillar of the next butt entry, the face is then 
on the main break line which is on an angle of about 49° degrees with the butt 
entry, and the room pillar. is” ready to be brought back. See Figure 9. The 
. break lines are about 1, 800 feet. long and ic aa across four. pers of butt 


- entries. 
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FIGURE 5. - PROFILE SHOWING STRATA ABOVE THE RIVER TUNNELS 
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FIGURE 6. - HEADFRAME AND TIPPLE AT SURFACE AND OUMP. AND SKIP LOADING AT SHAFT BOTTOM 
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FIGURE 8. - PLAN OF SECTION A OF FIGURE 7. SHOWING WORKED-OUT PANELS AND POSITION OF THE BREAK LINE CROSSING FOUR PAIRS OF BUTT ENTRIES 
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FIGURE 9. - METHOD OF TURNING ROOMS ON 90-FOOT CENTERS 
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FIGURE 10. - CONTROL LINES FOR PROGRESS OF ROOM ADVANCE AND PILLAR EXTRACTION. 
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FIGURE 11, - POSITION OF SHOT HOLES IN A ROOM 
15 FEET WIDE. FIGURES IN CIRCLE INDICATE 
SEQUENCE OF FIRING 


FIGURE 12. - METHOD OF RECOVERING ROOM PILLARS 
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Control lines are placed on the working map for the guidance of the 
supervising officials (fig. 10).. The distance between the contrel lines is 
determined by a line passing through the face of each succeeding room so that 
the faces will always be 52 feet apart. Strict adherence to the engineering 
aspects cf this scheme is responsible for a recovery of 95 per cent of the coal, 
a break line under control, and a minimum disturbance of the immediate roof 
back of the break line, all of which have contributed to an excellent accident 
record. a - 


(b) (1) Mining. - All the coal is mined by electrically driven machines 
of the shortwall type, ten of which are equipped with 7 feet-cutter bars and two 
with 6 feet bars. These machines average undercutting 240 to 250 tons per shift, 
and two men are required to operate each machine. | 


(2) Drilling and blasting. The shot holes for blasting are 
drilled with post augers by the miner and this is a part of his tonnae rate. 
The auger is 1-3/4 inches in diameter and the holes are drilled within 6 inches 
of the depth of the undercut. Five holes are employed for each new cut (fig.11), 
two in ths top about 12 inches from the roof and 12 inches from tne ribs and 
inclined so the back of the hole will be 5 to 6.inches below the roof. In the 
bottom coal, three shots are employed just below the band of bony, oné about 12 
inches from each rib and one in-the center, and the holes are drilled level. |. 
Bach shot is charged with two sticks of permissible explosive (1~1/8 by 8 inches), 
tamped to the collar with clay, and fired electrically by a shotfirer at any 
time during the shift. The center shot in the bottom coal is fired first, then 
the two bottom rib shots, and after the bottom coal has been loaded, the two . 
top shots are fired. The bony: is separated from the coal by the miner and 
temporarily stored for future’disposal. In a recent month during which 52,458 
tons were produced, 9,831 pounds of explesive were used, an average of 5.336 | 


tons per pound of explosive. Since all the product of this mine is used for 


stoker feed boilers anc pulverized combustion, there is no special object in 
obtaining prepared sizes other than for cleaning purposes. 


(3) Rooms and pillars. Rooms are developed by advancing on the 


face cleats of the coal; in withdrawing pillars, cuts are made through the 


pillar on the butt cleats which are not so pronounced as the face cleats. The 
cuts made in the room pillar are 20 feet wide, leaving a curtain of coal 6 feet 
wide near the gob (fig. 12). This curtain, being as long as. the width of the 
room pillar, is withdrawn by cutting aut a space in its center leaving a stump 

6 feet or less square at each end. ‘ These stumps are either recovered by pick 
mining or are blasted. out in order to leave no roof support, in which latter. 
case the coal is lost. Figure 12 gives the details of the sequence of whe opera- 
tion. When two of these cuts have been taken out, the props are withdrawn back 
to the breaker line of props and the roof caves to this line, leaving a triangu- 
lar space, the base of which is 45 feet and altitude of 52 feet measured along 
the rib of the room. ‘The hypothemse of this triangle makes an angle of 49° 08! 


‘with the line of the butt entry, as shown in Figure 10. By using this angle 


along a line to intersect the center of the faces of the rooms, the room faces 
are kept 52 feet ahead or in the rear of the adjoining rooms. By intersecting 
the pillar control line with the room control line on the center of the face of 
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any one room, the next control line will be where it crosses the center of the 
face of the next room and 52 feet ahead or behind it. The distance between 
these succeeding control lines in this case works out to be 68.05 feet. 


As in all efficiently operated mines, the development entries are kept 
well ahead of the panel mining. In narrow work no yardage is paid as such, but 
an additional price per ton is paid the miner and the cutters over the scale 
paid in wide work, such as rooms. 


(4) Loading. All loading of coal and refuse is done by hand. The 
refuse consists of the bony partirgin the coal and is separated by the miner. 
In narrow nlaces it is loaded and sent to-the shaft for disposal. In the room 
and~pillars work, the bony is stored in the mine as gob material. At the sur- 
face plant the product is sized and hand picked. 


, (5) Deadwork. In addition to loading coal, the miner must do other 
work which is covered in the compensation for drilling, charging, loading and 
cleaning coal, as is the general practice in American coal mines. This involves 
care of the roof and its support in his working place, the laying of track in 
rooms and of temporary track in entries. All fallen material that obstructs 
operations is removed by special daymen. The bony in the coal is mains by the 
miner in the rooms and loaded into cars in entries. 


A certain amount of exploration work is necessary when a washed-out area 
locally called a "faulted" area is encountered. This is where the upper bench 
of the coal has disappeared, leaving the bony and lower bench in its normal 
development. The cannel slate decreases in thickness from 3 feet down to 8 or 
10 inches; -on top of this and immediately under the Mahoning sandstone appears 
a bed of fine-grained sandstone, very hard, 2 to 3 feet thick, and locally 
termed "cement stone." A section of the mine under exploration at the time of 
this presentation covered a face entry with six pairs of butt entries and fur- 
nished the largest item of expense under deadwork, labor and material, amounting 
to 1.463 per cent of the total cost of production. 


(6) Timbering. As the immediate roof; a cannel shale varying from 3 
to 4 feet in thickness and having few slin planes, affords an exceptionally good 
roof, artificial supports for this along the entries and haulageways are 
necessary only at intersections of entries or in wide places and at places 
where the upper bench of coal is absent. Such supperts as are used consist of 
6 or 12 inch steel I-beams supported by hitches cut in the ribs of the entries 

and overlaid with 5 by 6 inch timber lagging; also, at intersections concrete 
ae are used. (see fig. 13.) 


A definite system of roof support has been adopted for the room-and- 
pillar work. In rooms 15 feet wide, a row of posts with cap pieces is placed 
10-1/2 feat from the rib on the track side, spaced on 3 feet centers and in- 
stalled within 6 feet of the face of the room before the coal is blasted (fig. 
14). A safety post is used under the bony parting while the bottom coal is 
being loaded, Figure 15. Where crossbars are needed in rooms or advancing 
entries, 40 to 60 pound Trails are used. Wooden crossbars are being gradually 
discarded. In the cutovers in pillar work a row of posts is placed on either 
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FIGURE 13. . PLAN OF METHOD OF ROOF SUPPORT AT 
INTERSECTION OF ENTRIES 


FIGURE 14. - POSITION OF POSTS IN ROOM 15 FEET WIDE BEFORE 
THE COAL IS UNDERCUT 
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FIGURE 16. - DETAILS OF CURVE LEADING FROM A BUTT TO A FACE ENTRY 


FIGURE 15 - POSITION OF SAFETY POST WHILE THE BOTTOM COAL IS BEING LOADED 


FIGURE 17. - PLAN OF REFUGE CHAMBER AT EACH BUTT ENTRY ~ 
IN NEW DEVELOPMENT WORK : E 
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FIGURE 18 - PLAN OF MOTOR BARN 
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side of the track and on 3-foot centers. While cap pieces are used on all 
posts, there is no uniformity in their’dimensions, and the cap is placed in 
any direction owing to the uniform texvure of the cannel shale. When it is 
desired to make a fall of the roof material in-the pillar work, three props 
with cap pieces are set in a row, sometimes five posts with a common cap piece 
6 by 6 inches are tised (fig. 12). To bring about a fall of the roof material, 
the posts are withdrawn by means of a cable and an electric locomotive, and it 
is estimated that 30 per cent of the posts are recovered. In the year 1927, 
the quantity of timber used for.roof support amounted to 352,390 linear feet 
and based upon a production of 622,242 tons of coal for that year there were 
1,765 tons per linear foot. of timber used. Considering the 8 and 10 feet props 
alone, there were 14.74 tons produced per prop used. In addition, there were 
used 963 crossbars 6 by 6 inches, varying from 10 to 14 feet in length. The 
cost data available on timber used from February to September, 1928, inclusive, 
show labor and material costs of .734 and 1.083 per cent, Poeport shen of the 
total cost of production.. 


Houlege .— Mine tracks and hauling equipment have been standardized. A 
track gauge of 44 inches is used. The standard radii of curves and switches 
are 148.5 feet for main haulage with a No. 4-1/2 frog, ae 16) and 25 feet 
for room turnouts with a No. 1-3/4 frog. 


Rails are 60poana! on main haulageways, 40-pound on butt entries, and 
30=pound in rooms. The main haulageway is double-tracked over a majority of 
the distance and has a grade of 2 per cent against the load for 1,400 feet 
near the shaft; the mest of the haul is slightly against the load. 


— Room tracks are placed and maintained by the miners, and all turns and 
switches are laid by daymen. Ties 6 by 6 inches by 6 feet on about 18-inch | 
centers are used under 60 and 40 pound steel rails, and at intervals of 5 to 10 
feet steel ties are placed. These main-line tracks are ballasted with crushed 
slate and sandstone. Steel ties are used under 30-pound rails in rooms and 
temporary track in entries, spaced about 3 feet apart. Permanent track in 
entries is maintained not less than 200 feet from the face. In all places in 
the mine a minimum clearence of 4 feet from the side of the car is maintained 
on one side. 


| ‘The cars are delivered to and from the faces ae locomotives, of which 
there are eight storage-battery, and four 8&ton xmel-type gathering locomotives. 
The following table shows an average day's work as performed on November l, 
19283 
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Average day's work perfom rmed Locomotives 


Noe: of 


eae Of. 
shift» 36 ‘cars | 


eh PT 


Type of locometive : / District seperating 


Re si lst south mains. 


|: wignt— ie 

Reel - | Day { Ilst-south mains + Oe cee et 
Reel. - 1 Night g p O scuth mains.j° a 
Storage battery .-. |: Day — ace “No. 6 butt,’ lst south mains. 
Storage battery § | Day - Noe 7 butt, 1st. south mains. 
Storage battery |-Day - “| .Moe, 7 butt, lst south mains. 
Storage battery ‘| Day /| No. 9 butt, 1st south mains. 
-ReeL Day , QO south mains. 

Reel | Day |) Noe 12 and 14 butts, lst: 

south mains. 

Storage battery Day No. 2 south mains. 

Reel , Day "No. 3 south mains. — 

Reel Night 


‘No. 3 south'mains.. 


The average mumber‘of cars ‘gathered per’ gathering locomotive.on this 
average day was 71.17. The. average: number of cars gathered per real locomo- 
tive was 76.57. The evaree ‘mmmber oF cars gathered mer ShOnzeo mau lea pace 
motive was 63. a ae ae _ 


‘pe 


‘The ‘eats ‘table shows that 354. cars were. deL: bared 6 and from the faces 
on this average day; 822.0£ which were coal ang,” Se. were . refyse. such as ‘bony or 
cannel shale.’’.On-being gathered.:from.the faces: ¢ ne Loaded.» wars are -depesited 
at or near No< l' ‘room on tne butt, entries ; Off Toe? Ty ssouthstaces,” vwhere they are 
picked up by the flatroac motor.™ ‘The. SVETAES, ‘Lene, $f: ‘paul far. ‘the gathering 
| locomotives is Ticked Rolie no ly 900, . feet, 


. <0n ‘the’ ‘Let. eon ease a” Prat coud 16 ten Veccnctive: Side 626i near 
Now ‘L oom on the butt entries to a side ‘track between No. +1: butt and the main 
east entries. This is the only secondary haulage in operatior At’ ‘this time. 
On No. 2 and Noe 3 south main face entries, the gathering loccmotives deliver 
to-a side track between. 4. Pave and, oe main east. eee in No. 1 
south. face a negate ee ce 


From the side tracks bo the shaft is the: aoe ing haul on which three 
15—~ton Goodman locomotives are employed hauling 20 car trips. . The following 
table gives the mumber of cars hauled by each locomotive on November 1, 1928, 
which would be an average day's operation: 


Locomotivec....cesee Noe 8 No. 11 No. 16 — No. 17 © Total 
Loads to shaft..cee. 83 339 350 279 1051 
Empties from shaft.. 20 583 59 287 a 949 


The cars delivered to and pa the main-haul side tracks were as 
follows: 
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lst South Face 


Locomotive..... No. 8 No. 11> No» 16 No. 17 Total 
Loads. cote eos eoee 83 299 270 m= §52 
Impties........ 20 560 BQ 39 678 


end South Face 


Locomotive..... ~ - No. 16 Noe 17 Total 


LOAdS.. 65s 2se ° - - 40 120 160 
Empties..... eee - _ - 57 O7 


ord South Face 


Locomotive..... | ~ No. 11 No. 16 No. 1”? Total 
Loads. eeoeoeveevene = 40 2 40 159 7 2g" 
Empties...... S35 -~ 20 ~ 191. OLS 


No» 8 locomotive makes only two trips to the shaft,,,one,'at the peginning 
and one at the end of the shift, and in the meantime operates.on the flat-road 
haul of No. 1 south face entries. Nos. 11, 16, and 17 locomotives are the 
main-haul lacomotives. | 


During this shift these locomotives hauled 968 loads to the shaft and 

929 empties from the shaft, an average of 322.66 loads, or approximately 1,162 
tons and 309.66 empties per main-Line locomotive. Although the tables for the 
gathering locomotives show that 854 loads were gathered during this shift, and 
the main-haul tables sow 1,050 loads taken tv the shaft, this difference iz due 
to the fact that the day preceding was an idle day and some cars had been loaded 
and held in storage to be taken to the shaft on the work day. The difference 
between the number of loads and empties is due to standing cars at the shaft. 


Main haulage.- Table no. 1 has been compiled showing the-ton-miles of 
work accomplished by main haulage locomotives on Nove 1, 1928, which has been 
used as an average day for this study. The average weight of coal in the car 
for 1927, when 173,147 cars were dumped at the shaft with a total tonnage of 
622,242, was 3.59 tons. The weight of the empty car 1s 3,970 pounds or 1.98 
tons. The length of the main haul from the lst south faces is 1.08 miles, and 
652 loads and 678 empties were hauled, accomplishing 3,929 and 1,452 tonmiles 
of work, respectively, or a total of 5,581 tommiles of work. The length of the 
main haul from the 2nd south faces is 1.48 miles. One hundred and sixty loads 
and 57 empties were hauled, accomplishing 1,321 and 167 tonmmiles of work, 
respectively, or a total of 1,498 ton-miles of work. 


The length of the main haul from the 3rd south faces is 1.84 miles; 
239 loads and 214 empties were hauled, accomplishing 2,568 and 779 ton~miles of 
work, respectively, or a total of 3,347 ton-miles of work. This shows that a . 
total of 1,051 loads were hauled to the shaft and 949 empties were hauled from 
the shaft, performing 10,216 tommiles. of work. 
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Total ton—miles.ofwortk 


a Oe = 


Les of electric locomotives on the main haulage, Nov. PS es 


Mable 1.— Details of ton-—mil 


(Average weight coal, 3.59 USS weight of car, 1.9% tons 


| tive % Locomotive ll secctoriyeule | _.__.ecomonive 17. | Total | Total ton- 
a Ton |TotaliCGard Ton—- |Ton- |Ton- Total cars miles 
Cars| Ton- | Zon | fon-, {Total |Cars Ton- | Zon | | Ton- | fetal \oare Ton— | Ton-— | Ton otal)|Ca 5 | : ( | 
miles: miles|miles|ton- miles| miles|miles ton— | milesimiles| miles) ton- | eee og pes ton- 
ab { ; } * 
[lost {ear Lenoty (miles |_ ee —— ee poe ee car a SE eee emginy_ Ens 
1st South Faces: | : : | | | | | 
Length of haul - | | | | | : | : 
1.08 miles) y | 652 | 2,532 
fonds e3 322 | = ~ - a 11.60) ay 652 1,397 
Cars. ents sh OD | i 117 | hie 4 2 3,929 
Goo a «vs = Eeealli= ‘iS | Wg is © 672 1 uae 
‘Empties ¢°. . | © - | - > Gee 500} - | 
-mi | | | | : 
Total ton-miles | _ | a | slo aa 5, 481 
work. fa = ! $= 
nd South Faces: j{No.& locomotive maxes : | | 
(Length of haul —- jonly two trips to the | ! | 
1.46 miles) shaft, one at the be-— | | : si B50 
Loads . . . .|gianing and one at the | “ | - 7 Wae 
Seeeeewee es oe iend of the shift. In ee - | Z5] 
Total ae ithe meantime it works — | — | 56 
Empties . ....|as flat-road motor on (ee | a 1,488 
Total ton-miles |the lst south faces ee 
wore. . .|(see data on seconcary | | : 
ee holes, Mable 2). | Li : _——~ 
4rd South Faces: ! | | i | | | | 
as Oo: oeal = | | : | | | ie : | | 
; 1 . | ) 
oe. a | i | A _ 284 | | | gh | | oe e nee 
pans: 2 i ee 5 40! si | — : | | | | i 2 568 
Total ; | : | | hea | - | my Fi | | | 4 | | | | | | | ou 7Q0 
Empties . 5 Ee | - | - | 2 | - | eae | | | | ! : | 
Total ton-mi!lé ; | | ‘ | } | 3 267. 
“Work, Reema |S | im ee | co | | } | | | | | | ee 
otal loais hauled | : | | | | | | | | | | | : | | 
“to. shaft. 83 | \ ~ - | Be a ae | —- | 350) - - - - at? ae ae =| | 1,051 
Total empties | | af | 4 | | 6 . | o | 949 | 
hauled from shaft20 Bead hen a _ 584 _ cee: en | py) - ~ me | Cy = cas 2 Le 
Pe Sash: eget erry. 8 BUD ef ye sameefy ora Oe es eee chee Fe 5) ba a eee es 6 6 10. Le 


Table 2.- Ton-miles of work performed:on secondary 
haulage No. 1 south faces and its butts 


ieee iri =f lmnanbastanlinummeinicnmesiammenena sentncemeenseala 


Locomotive 8, Nov. 1, 1928... 
Ton-miles|Total load|Ton-mites| Total 
load car ton-miles emmptie ton-miles 
No. 5 and 6 Butts: | | 
(Length of haul 0.39 miles) 


BOSG: « @ <6 cor od. ve. 59 


Car 26. eae Merce ce ee 59 | 
Total... « » | 59 128.16 - 
Empties. ......{ 59 | - 
Total ton-miles work... 173.72 
No. 7 Butt: 
(Length of haul 0.45 miles) 
DOAG, 6S: soe. Sr Ss 61 
Car: :.-S5 eo W w S38 61 
Total .....-{{ 61 
Empties. . . +» « « « | 61 
Total ton—-miles work... 207.24 
Yoe 8 Butt: 
(Length of haul 0.56 miles) | 
TOAG: %. 2: 2-6. eS 73 | 146.75 | ie 
CAM: -s. 4%: ee Se 8 73 | 80.94 
Total . . « « «| 7 227470 
Empties. . . «+. -.{| 73 | _ ae 80.94 
Total ton-miles work... fn Y oat 208.64 
No. 9 Butt: 
(Length of haul 0.63 a 
Load .« « « « « « ; | 
Car eee 8 8 © @ @ . 
Total ..... 245.63. | 
Empties. . . « »« » « | 87651 
Total ton-miles work ..- . : 460095 
| 


No. 12 and 14 Butts: ea ea oe 
(Length of haul 0.95 miles) | 
L0ad- 6. 3 &. ee 75 | 255.78 

Car e «© «© ee es e 
Total... 


Empties. e e eo e@ eo 
Total tonmmiles work. . 


396-86 
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Table 2. Ton-miles of work. paresis on- secondary 
havlage Ho. 1 l.south: facas and-its butts 
Locomotive &, Nov. 1,-1928 (Gontimued). 


Cars) Ton-miles Ton~niles} Total load|Ton-miles Total 
load car ton=miles empties | ton-miles 


165.60 


Noe 1 South Paces: 
(Length of haul 1.02 miles) 
Load e e e e e eo 2 e 


fe e@ ° 


Total . « .« 
Empties. ® e ® @ 


Total ton-miles work. . 631.48 
No. O South Faces: 
(Length of haul 1.25 miles) 
} TiOAG: 6. s Se 4 @ AL % 

Cat: 6. oe we Sw 

Total. « e « » 84 584.85: 

Empties. ......- | 84 - - 4 207.90 
Total ton-miles work... 792.75 
Total loads hauied ....  ;5044 
Total empties hauled «+... ) 904 |, 
Total ton-miles of work. . J 2984.71 


pveraceenient of coal, 3.59 tons 
Pyerace ea of car, 1.98 tons td tee 
Total, 5.57 tons ‘ 


As before mentioned, No. 8 locomotive makes only two trips to the shaft, 
one at the beginning and one at the end of each'shift. In the meantime this loco- 
motive works as the secondary haulage loccmotive on the lst south faces and 
accomplishes 2984.71 ton-miles, which with its 542 tommiles on the main haulage 
totals 3516271 ton~miles. 


The table shews that No. 17 locomotive, which hauls an even ake —e 
the shift, accomplishss 3,646 ton-miles of work, while No. 11 and Noe 16 locomo- 
tives accomplished 3,013 and 2,515 tommiles of work, respectively. The total 
ton~miles accomplished in the shift were 13,190.7 and the céal hauled to tha shaft 
totaled 3,773 tons. This is the equivalent to an average haul per ton of 3.50 
miles, and since the car capacity averaged 3.59 tons, the average haul of each 
3.59 tons on main and secondary haulage was 0.97 miles. 


Cn Nove 7, 1927, the average haul from the face to the shaft was 9,177 feet. 
On June 30, 2926, the average haul from the face to the shaft was 8,665 feet, 
showing an increase of 512 feet during this period. 


| Mine Carse- There are 740 mine cars of 100 cubic feet capacity at this . 
plant with steel sides and ends and wooden bottoms, carrying 3.59 tons of coal as 
an average load. The axles are 3 inches in diameter and run in plain bearings. 
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The wheels are 18 inches in diameter, run loose on the axle, and are equipped 
with ratchet brakes. The wheel base is 32 inches. 


pce 1927, in 156 working days 173,147 cars of coal and 12,538 cars 
of refuse were dumped at the shaft, an averaze ‘of 1,190 cars per working day or 
a turn around on 740 mine cars of 1.608. 


Drainage pumps - type and capacity.— Excepting for the ‘tunnels under 
the river this mine could be called dry. The mine water is gathered into two 


main sumps on the north side of the main east entries by twelve 2-inch and five 
4~inch gathering pumps. From these sumps the water is pumped to the surface 
through the manway by two 10—inch pumps. At the present time it makes about 
360 gallons of water per mimute, the pumping generally being done on the night 
shift. The labor and material cost for drainage is 1.021 and .254 per cent, 
respectively, of the total cost of production. 


Ventilation.— Ventilation is supplied by a 12 by 6 foot fan, belt-driven 
by a 200 hp. motor, exhausting 300,000 cubic feet per mimuite against a 2-inch 
water gauge. There is a good supply of air at each working face. Line 
orattices are used where necessary to conduct the ventilation to the working 
face, and doors constructed of lumber and canvas are used in preference to 
swing brattices. Permanent stoppings built of concrete are put in place as the 
entries advance. Overcasts built of concrete, reinforced with steel, are put 
in where required. A notable feature at this mine is that few doors are used 

on haulageways, overcasts being emplcyed instead. The air courses are kept 
clean and free from fallen material. 


The tunnels under the river and the shart bottom are ventilated by a 
system independent of the main mins ventilation. A 6-foot disc fan placed at 
the head of the manway blows 32,000 cubic feet per mimte against a l~inch water 
gauge and is belt-driven by a 15 hp. motor which is used for this purpose. By 
this method the dust from the dump at the bottom of the shaft passes up the 
shaft, which is the cutlet or return fo. thjs. ventilating systom. oe this 
arrangement the shaft is kept free from ice in winter weather. 


Power, source of suey ind, and voltage.-— Pewer is nurchased in 2, 300- 
volt A.CGe units. At the mine side it is reduced to 250 volts DeC.e hy two motor 


generator sets of 300-kw. capacity each. ‘The voltage used underground is 250 
DC. During Sentember, 1928, 6-3 kw.—h~s. were consumed per ton of coal mined. 


Tabulation of data.~ Tables have been made wo on classification of labor, 
and operating cost percentages. | 


Tre first, classification of labor, gives the eopdestas of men employed 


in the various classes of labor: such as contract peaNer: inside daymen, haulage- 
men, and outside day~labor. 


The second gives the operating cost percentages under the following 
items: | gh BS. noe ae. og 
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~ Mining.- Cost of labor and supplies:for loading, machine mining,” company 
coal, mining machine repairs, miscellaneous 1 mining: “expense; and supplies for -: 
these items. 


- Deadwork.— Cost of labor and supplies, for gradinz, cleaniug falls, out- 
Side disposal of refuse, mis cellaneous, and driving entries in faulted territory. 


qambe nines Cost of labor and supplies for timbering. 


Ventiladtion.~ Cost of operating the ventilating system and repairs to 
equipment. 


‘Drainagee- Cost of operating the tener system and repairs to equipment. 


Heulage.- Cost of gathering and ‘naming coal, operating and maintaining 
mine roads or tracks, mine Cars, and haulage. sy stem, in general. 


ee Cost of operation and Fepairs ‘to equipment... 


1 


Heqetee Seat: of substation onération. and. renairs to equipment. 


Purchased power.— cost of pore er. purchased . f rom. a ber wblic ability. 
mo “Repairs ea tniceurse.—oCost of xeneirs to-the various structures at tne 


‘Mine office. ‘expense.— Under mine: ‘affics expense are :included’ superintend- 
ence, ee foreman; engineering, mine; office eXPensesy. store room expenses, wel-— 
fare work, - ‘first-aid! andimine. rescue, pabrolnen | and Dolice, miscellaneous mine 
expense, machine : shop, expense, swupplies. and, repairs. tc. equipment. 


' Insurance ;’ “Laability 2 na Sompensations= “Cost. cf workmen's compensation 
insuranes, promiald? | 


Classification of nad. 


SS SLL TS (eee © 


Inside: Pet eént™ ‘Outside ide: Per cent 
Loaders Foe ek ere 6 7 62682. — ~~ Labor-foreman co 6 0626 
Cutters © © @ @+6.° 6 ere 4. 72. ; Clerks: o ee e @ e's ry 0. 52 


Garbageman. .... 3 0026' 


Contract labor. .2.. 67.54 
| , Laborers. »« « « « e 2204S 


Inside Deymen: 


Mine foreman. . . ... 0.26 Electricians. . «6  O«.26 
Assistant mine foreman. 0.78 Substationmen... 0.26 
Firebosses. °° © «© © © @ 1eok Blacksmiths e © © @ 0252 
Roadmen . 2 ss 1 oe 3e1l5 Car-repairers . » 0.52 
Day laborers. ..... Dect Carpenters. .. » « 0226 
Bratticemen..... . 0252 Tippleman .. . 1.83 
Wiremen:. . »« © © » « e 0.78 Machinist. . ° Oe 26 
Pumpers . . « « ee « « 0.78 Watchmen ‘.. ° 0.78 
Drillmen,. . . « « » « 0.52 Supply sclerk. ° 0026 
Machine repairman « e e 0.78 Total outside 

; 14.12 ° Be62 
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Haulage: | | Per cent | i 
Motor boss . . « «© « « 0.26 c . we eee re 
_ Motormen....... 472 - & . ee 
Motor brakemen ...e«. 472 - a 
9-70 


Total inside labor .. 91.36 


Operating Cost Percentages Yebruery to September, 1928, Inc. 


Tonnage 428,667.50; | | | 53,083 tons av. mo. 
| 3 : Total, per cenv 
Mining . « « +» e «© « e 64.254 
Dead work. . « « © e.« 1.473 
Timbering... . « « « « 13817 
Ventilation. . ... 6 « 2120 
Drainage . . + 6 « « e 1.275 
Haulage. . «6 « s e « e 13.832 
Tipple « « « s «6 e « » * 1.920 
Powere « « « © © «© © « 0b28 
Purchased.power. . . . 50956 
Repair to structures . »144 
Mine office expenge.:. 5e1235 
Insurance liability . -f. 
and Se ate . 1.783 
Totals gen 100.000 


aids Data 


Cutting machines, 2 men on crew ... ._. Production per shift 240 to 250 tons 
Tons produced per pound of ex-= 
plesive used . «1 6 eee ee ew ew we ww tw we et) «Se S86 tons - 
Tons of coal produced per Linear foot : a 
. of timber used . 3 @- Me ce ee ve © © 8 ee 8 ee 1.765 tons 
Tons of coal produced per prop used. . . . « «+ « © « » 14.74 tong 
Average numbor of cars gathered per ; a 
| gathering locomotive . . 1. . « «© «© © ee © © © wo wo eo) PLel? 
_ Average mumber of cars gathered per | | 
storase~battory locccotive ~ 2. 2 2 6 2 oe 0 oe we 66506 
_ Average number of cars gathered per — | | 
real locomotive. « « « « « © © «se e oo @ © © 8 e 76007 
Average number of cars -hanfled to and 
from working face by gathering locomotive. ...«..- 854 
Average length of heul for gathering locomotive ranges from ae a i, 500 feet. 
Main haulage, total ton-miles shift (empty 
eMacs A) a ee ve ee. OES 
Secondary, haulage, total ton-miles per ee | | 
shift (empty and loaded cars). - » . + « s «© © «;% 2,984.7 
Tatal ton-miles per shift. 2. 2. 2. 5 6 6 we ee 0 © 6 wo © 15,1507 © 
Tonnage of coal delivered to hoisting a 
shaft per shift. . 2. 2 © 6 2 ee 2 ee eo oe we ow Sy lS 
Average length of haul on main and ; . 
secondary haulage. ». « «© «+ «+ e+e ee © © © @ © ©) =6—(O097 miles 
Number of times each car was loaded per 
shift. «© «© ec«s+e«eeee ef © ee © © eo © ow © © © 12608 
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Accidents.~ During the year 1927, in 156 working days 622,242 tons of 
cecal were produced, 384 men were empleyed, and there were 20 lost-time aaci- 
dents. <A total of 629 days was lost due to these accidents, which are attribu- 
ted to the following causes: Falls of roof and coal 9, or 45 per cent; trans- 
portation 3, or 15 per cent; timbering 3, or 15 per cent, and miscellaneous 
causes 5, or 20 per cent. The following table shows tons produced per 
accident: 


Tons produced per accident 


Tons per 
Cause accident 
Falls of roof and coal. . 69,138 
Transportation »« « « « « « 207 , 414 
Timbering. « ». « © « e « e 207,414 
Miscellaneous. . « « e « » 124, 448.4 
Total. « « 6 © « » S1e11l2 


Safety.—- This mine is termed a gassy mine: therefore, electric safety 
cap lamps are used by the employees. The supervising officials use a flare 
safety lamp. At important points along the havlageway 250~volt electric lights 
are used, for which the power is’ taken from the trolley lines. 

Inspection.e- Fire bosses are employed who examine each werking place 
once before the men go on shift, and once while they are on shift, for any 
dangerous condition, and who report their findings in the daily report book. 


The working places are also vipjted twice each day by the assistant 
Mino foreman of the district, who examines for any dangerous conditiqn and in- 
structs. the.minear.in. ais, werk. | 


€ net 


. Blasting. “permissible expjosives are used, fired electrically by a shot- 
firer, who examines the place thoroughly before firing a shot. Clay tamping is 
used, and tne cuttings’ are ecraped from under the mining before peegeuauGe 


» Roce cx dust.- ” The mine has been rock-dusted- several times from tne face 
te the si hafty ¢ and rarely was a working place seen where rock-dust was more than 
30 feet frou the foco. During 1927, 4,560 sacks of rock-dust were used. 
Barriers and shelves: loaded with rosk-dust have been placed at various points 
in the air courses.+,It is now the praetice after dusting air courses to. piace 

* platformsloaded with rock-dust at intervals of 100 feet. Tc minimize cust 
in the shaft, tne losded cags are sprinkled we an overhead devias as tasy ap- 
proach the notating shaft. 


coveriz. , g.~ When posts are being recovered in making a fall in 
pillar work, they = pulled out by a locemotive: with. a plece. of cable, thereby 
eliminating a chance oz p aSUey te workmen. 


Trolley Jines.— | Tho. trolley lines are well pemere| at all ‘aie 
places by meang of boards supported .by anchors in the ‘roof end forming an in~ 
varted trough. aa 
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Tracks.- The tracks are well kept, and all over the mine a clearance... 
of 4 feet is provided on one side. Points of switches and frogs are blocked — 
and guarded to prevent anyone from getting his feet carght in them. All 
switches are provided with parallel throw switch stands that lie close to ~ 
the floor. | 


Manways.- Manways are provided so that the miner on leaving the butt 
entries does not have to travel on the haulageways.- 


telLephones.- ‘Telephones are placed at. alent points on the main 
haulageways and at each alternate butt entry... | | | 


First aid.- A quantity of first-aid edie. with stretcher and 
blankets, is kept at various points in the mine for Hanae use in case of an 
accident to an employee. 


| Refuge chamber.- At each pair of butt entries in all new development 
work, a refuge chamber as shown in Figure 17 has been constructes.. This chamber 
is kept clean and well posted and has a concrete wall built near the mouth with 
a door ready to be put in place if in case of a fire or explosion it is 
necessary for men to varricade themselves. | | 


Fire extinguishers.- An 80-galion chemical fire extinguisher, mounted 
on a truck with 300 feet of hose ready to be used in case of fire, is kept in 
the motor barn. At each butt entry and at important places about the mine, 

2 1/2-gallon chemical fire extinguishers are maintained and kept ready for use. 


Motor barn.- A motor barn with the stalls concreted has been built near 
the main east entries. Figure 18 is a plan of the barn, which is equipped with 
apparatus for charging storage-battery locomotives, and with a-shop and motor 
pit for repair work. 


SUMMARY 
The features at this mine that are especially notable are as follows: 


1. There seems to be a place for everything, and everything in place. 
Tne mechanical equipment is modern and is kept in good condition. 


oe The mining method, the long break lines, arid the method of roof 
control are giving good results. The practice of removing the entry stumps and 
butt entry chain pillars by extending the room through these pillars fits in 
well with the maintenance of long break lines. 


3. The haulage is mechanical throughout; the cars are delivered to and 
from the working faces by locomotives. Tracks are kept clean and.in good 


. condition. 


4. Whihbe approximately 360 gallons of water-per mimite are being 
pumped, in general, ths mine may_de called. dry. eas portion of this water’ 


is seepage from-the river. 
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Rook ‘suppart is ‘guppies. whe re. ‘necessary on the haulageways. 
Steel ete are ‘used for ‘erossbars a. The: metnod of posting in rceoms and | 
pillars is: adequate: for thé needs - OL -% 2G ‘roct;. however, : ‘some iumrovenent could 
be made Liz applying’ agocd| Cap - yiece a6 “Lnaues., Lous,. 4 incnes thick and wide 
enough to cover .the. poste! ghe. -practite/not being | Scllowed in.using T-rails. 
instead of wooden: crossbars “in rooms band + sillars' shuld ss sive. good results. 


6. ‘Ventilation: si 4,g00¢ cdo Le ‘phucesr ‘Oysresk ey” arise “abcpyi ses are 
well built and maintained;’ Line’ brattices. are carried. to, ‘the. face where 
necessary. ce aan . 


Ne 


7e Supervision at this mine is, gocd; ‘each otians place is visited at 
least three times during the shift by.’2. scnervisin:, official. 


US UBRGROUWD MANAGEMES? ADD PAY SYST USED 


All underground employees ‘aré tinder the direct “control or the mine 
foremen and their work 33 supervi sed br acsistart foremen assizned to differ- 


ent districts. The foreman and his ascistaiits are baid‘on a day or. contract 
rate, and no boims is pais to. rane ‘émployain ? The ctachinewen and miners only 
are paic. on a tonnage . rate. . A higner tomace vate is paic ror york: in aga 


places to miners ane machine men, but not. ag 3. Bonu a nolfa. parkloulan hosts 


constitute a shift!s work is assigned ‘any ror E ‘tae. ‘andenground employees. 


\ 7 
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